Infection of epithelial cells with Chlamydia trachomatis inhibits TNF-induced apoptosis at the level of receptor internalization while leaving non-apoptotic TNF-signalling intact.
Chlamydia trachomatis is an obligate intracellular bacterial pathogen of medical importance. C. trachomatis develops inside a membranous vacuole in the cytosol of epithelial cells but manipulates the host cell in numerous ways. One prominent effect of chlamydial infection is the inhibition of apoptosis in the host cell, but molecular aspects of this inhibition are unclear. Tumour necrosis factor (TNF) is a cytokine with important roles in immunity, which is produced by immune cells in chlamydial infection and which can have pro-apoptotic and non-apoptotic signalling activity. We here analysed the signalling through TNF in cells infected with C. trachomatis. The pro-apoptotic signal of TNF involves the activation of caspase-8 and is controlled by inhibitor of apoptosis proteins. We found that in C. trachomatis-infected cells, TNF-induced apoptosis was blocked upstream of caspase-8 activation even when inhibitor of apoptosis proteins were inhibited or the inhibitor of caspase-8 activation, cFLIP, was targeted by RNAi. However, when caspase-8 was directly activated by experimental over-expression of its upstream adapter Fas-associated protein with death domain, C. trachomatis was unable to inhibit apoptosis. Non-apoptotic TNF-signalling, particularly the activation of NF-κB, initiates at the plasma membrane, while the activation of caspase-8 and pro-apoptotic signalling occur subsequently to internalization of TNF receptor and the formation of a cytosolic signalling complex. In C. trachomatis-infected cells, NF-κB activation through TNF was unaffected, while the internalization of the TNF-TNF-receptor complex was blocked, explaining the lack of caspase-8 activation. These results identify a dichotomy of TNF signalling in C. trachomatis-infected cells: Apoptosis is blocked at the internalization of the TNF receptor, but non-apoptotic signalling through this receptor remains intact, permitting a response to this cytokine at sites of infection.